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The objective of this work has been to develop a FORTRAN 90 (F90) version of the
NESSUS probabilistic analysis software, Version 6.2 with NASTRAN interface. The target
platform for the modified NESSUS code is the SGI workstation.
Work Performed
There were two major issues to be addressed in porting NESSUS 6.2 to F90 on the SGI.
1) Integer manipulation of character data
2) Hollerith descriptors in FORMAT statements.
Integer manipulation of character data
The biggest obstacle to overcome in porting NESSUS to FORTRAN 90 concerned the
reading, manipulation and writing of character data within NESSUS/FEM. The NESSUS 6.2
code delivered in September 1995, reads character values into integer arrays, manipulates the
integer values, e.g., performs keyword comparisons, and writes integer variables using an "A"
format. This approach is legal under FORTRAN 66 and FORTRAN 77 but not FORTRAN 90.
Some F90 compilers, e.g., HP, allow this but SGI does not. Also, NESSUS initializes integers in
data statements as characters using Hollerith statements.
After evaluation of the NESSUS code, it was determined that some routines could be
fixed easily by changing the array from integer to character. This was possible in routines where
the array in question was a local array.
However, other arrays were passed as arguments to a large number of subroutines. Any
significant change to these arrays would effect the entire NESSUS/FEM reading procedure.
Therefore, a work around was developed.
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For example, the FORTRAN code below is usedto read a characterand determine
whetherit is an '*' or not. Thecode,1) initializes aninteger,2star, to a character'*' in a data
statement,then,2) readsdatainto anintegerarray,then,3)comparestheintegers.
I00
data istar / IH* /
read(icread, 100) ichar
format(al)
if (ichar.eq.istar) go to 200
Under FORTRAN 90 on the SGI, the data statement and the read statement are illegal.
The approach taken within NESSUS/FEM to circumvent this problem is to read the data
as characters and transfer the information to integers. Then, NESSUS/FEM can use the same
integer-based character operations as before. However, the integers must be changed back to
characters again before printing.
FORTRAN 90 has a TRANSFER intrinsic that can be used to transfer between character
and integer. TRANSFER does not adjust the bits of a variable, but changes the interpretation of
the bits. TRANSFER is a function with syntax
TRANSFER(variable to transfer, type_to_transfer_to).
Therefore, we can use the code




ichar : TRANSFER(char//' ',ichar)
if (ichar.eq.istar) go to 200
to set istar and ichar. Then, the integer comparison code can be used without changes.
Note that a character is 1 byte whereas an integer is 4 bytes. Thus, the character variable
char is padded by three blanks before transferring to an integer.
The code can be optimized by placing the initialization of an integer variable into a data
statement to prevent the repeated setting of istar. This can be done by identifying the
resulting integer code for character variables and placing the values in parameter statements. The
parameters can then be used to set the integer variables. The parameters are contained in a
module"f90 params, f90". f90_params, f90 is listedin AppendixA.
Thecodecannow bewrittenas(whereSTF90 is theintegercodefor '* ')
use f90_params




ichar = TRANSFER(char  ' ',ichar)
if (ichar.eq.istar) go to 200
This approach works correctly. The difficulty is that numerous changes are required
throughout NESSUS.
A related issue is the writing of character data. Writing integer variables as characters is
allowable under FORTRAN 77, but not FORTRAN 90 on the SGI. Thus, those statements must
also be modified by using a temporary character variable corresponding to the integer to be









where char is declared character*4.
Hollerith descriptors within FORMAT statements
Several FORMAT statements contained Hollerith descriptors, which are marked for
obsolescence in F90 and are not allowed on the SGI. This fix was to replace all Hollerith
descriptors with apostrophe delimiters.
Modified subroutines
A list of the subroutines modified and the particular change for each routine is given in
Appendix B.
SGI Source Code, Executable and Verification Problems
The modified NESSUS source code and verification problems are located on the MSFC













modified F90 source code and compiled version using debug flag
- compiled version using optimization flag 1
fem- finite element-based problems
fpi - fpi-based problems
mpplrs - most probable point response surface-based problems
pbem - boundary element-based problems
pfem - probabilistic finite element-based problems
risk - risk assessment-based problems
simfem - finite element sampling-based problems
sra - system risk assessment-based problems
The source code was compiled with the optimization flag -O1 in src_O1. The executable
was verified using approximately 200 verification problems. The verification problems used are
listed in Appendix C.
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Appendix A - f90_params.f90 module
The f 9 0___params. f 9 0 module is listed below. The routine contains the integer values
for the upper case alphabet, numerals 0-9, and a few other relevant characters such as +, -, blank,
and *. Subroutine char_check is used to verify that the integer values for the characters of
whatever system on which NESSUS is running agree with the values used in the parameters.
This routine is called from the nessus, f main routine. If any values do not agree, the program
prints an error message and stops. It is not expected that this will occur, but it is useful to have a
verification check.
Subroutine char_from_int is used as a convenient function to convert integers back
to characters before printing.
module to define integer equivalents of characters.
values defined using parameters so that they can then
be used in data statements. The transfer function is
used to ensure that the values agree with
the parameters for the current platform. Routine char_check

















AF90 = 1092624416, BF90 = 1109401632,









































DECF90 = '. '
AMPF90 = '&'
STF90 = '*'
LPF90 = ' '
RPF90 = ' '

























































































































if (ierr /= 0) then








character(len=4), intent(in) :: chr
integer, intent (in) :: intval
integer, intent(in out) : : ierr
if (intval /= transfer(chr,intval)) then
write(*,l) chr,intval, transfer(chr,intval)
ierr = ierr + 1
end if
format('Error, integer representation for character ', &
a4,/, ' value = ',i12, ' not equal to parameter value = ',i12)
end subroutine char_compare
function int_from_char(chrl) result(int)
routine determines the integer equivalent to the character
variable chrl
chrl is character*l






write(*,*) ' [int_char_set] chr4 = ',chr4,int_char_set
return
end function int_from char
function char from int(int,n) result(chr4)
integer, dimension(n) :: int
character(len=4) :: tchr4
character(len=4),dimension(n) :: chr4
do i = l,n
chr4(i) : transfer(int(i),tchr4)
end do

































- change TITLE to ITITLE and use char_from_int to write as character
- removed Hollerith statements




Add check for uniform distribution.
RWORK not dimensioned in FASTMC. Add RWORK to all calls to FASTMC and other
calling subroutines.
RWORK not dimensioned in FASTMC. Add RWORK to all calls to FASTMC and other
calling subroutines.
variable card changed to cardn.
Change convergence criteria from 1E-4 and 10 to 1E-8 and 50. Affects Harbitz sampling.
RWORK not dimensioned in FASTMC. Add RWORK to all calls to FASTMC and other
calling subroutines.
removed Hollerith statements
removed Hollerith statements, uses D0_parameters for initialization
inserted FORTRAN 90 intrinsic for date
removed Hollerith statements
removed Hollerith statements
removed Hollerith statements, uses D0_parameters for initialization
removed Hollerith statements, fixed output statements using variable A6
- fixed output statements using variable A6, uses D0_parameters for initialization
- removed Hollerith statements
removed Hollerith statements, uses D0parameters for initialization
removed Hollerith statements, uses D0_parameters for initialization
RWORK not dimensioned in FASTMC. Add RWORK to all calls to FASTMC and other
calling subroutines.








































fixed format statement past column 72
removed Hollerith statements, uses f90_parameters for initialization
removed Hollerith statements, added corrections to write out integer date variable
removed Hollerith statements




removed Hollerith statements, uses f90_parameters for initialization
new function which sets integers based on character input
corrected variable IRET which was used but not set
removed Hollerith statements, uses f90_parameters for initialization
removed Hollerith statements
removed Hollerith statements, used TRANSFER function to write out input
removed Hollerith statements, uses f90_parameters for initialization
uses f90_parameters for initialization
removed Hollerith statements
removed Hollerith statements, uses f90_parameters for initialization
modified print statement to print integers as alpha
modified argument to MAX
removed Hollerith statements, uses f90_parameters for initialization
removed Hollerith statements, changed NAME to character*4
removed Hollerith statements
removed Hollerith statements, added case select to select NESSUS module
change TITLE to ITITLE and use char_from_int to write as character
removed Hollerith statements
removed Hollerith statements, changed output of NAMVAR to character before printing
removed Hollerith statements, changed output of NAMVAR to character before printing
removed Hollerith statements, changed output of NAMVAR to character before printing
removed Hollerith statements, changed output of NAMVAR to character before printing
removed Hollerith statements, changed NAME2, NAME3 to character, adjusted format
statements
removed Hollerith statements, uses f90_parameters for initialization


































moved MFEMRV from data statement to executable
change TITLE to ITITLE and use char_from_int to write as character
removed Hollerith statements, changed A6 to character*6
removed Hollerith statements, uses f90_parameters for initialization
removed Hollerith statements, changed variable NAME to character before printing
removed Hollerith statements, uses fg0_parameters for initialization
changed FORMS to character*8
changed FORMS to character*8
changed FORMS to character*8
removed Hollerith statements, initialize NAME1 and NAME2 with transfer function, changed
FORMS, FORMS1 and FORMS2 to character
removed Hollerith statements, initialize NAME with transfer function, changed FORMS,
FORMS 1 and FORMS2 to character
removed Hollerith statements
uses command line argument, only routine different from HP
uses f90_params for initialization of NAME
removed Hollerith statements, changed arguments to char*4 from char*6
removed Hollerith statements
uses f90_params for initialization of NAME2 and NAME3
convert TITLE from integer to character
replaced bad logical statement, now is (.not.oldfil)
removed variable IREDMSC, referenced but not set
added checks for valid FPI methods during a PFEM analysis
comment out common PP
Allow small negative eigenvalues when transforming from correlated variables to
independent variables.
uses f90_params for initialization of IDIGIT
removed Hollerith statements
uses f90_params for initialization of ICMMNT
removed Hollerith statements, uses f90_parameters for initialization
removed Hollerith statements
Add a close statement for scratch file.
removed Hollerith statements























































































































































































































































sra (9 sra files)
eto_sys.dat
eto_sys_aismcf.dat
eto_syscf.dat
eto_sysimp.dat
sra_cbeam_and.dat
sra_cbeam_app.dat
sra_cbeam_imp.dat
sra_pframe.dat
sra_pframeg.dat
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